Capacitance measurements at the calyx of Held in the medial nucleus of the trapezoid body.
We have recently applied Lindau-Neher's capacitance measurement technique to study vesicle trafficking at the calyx-type synapse in the rat medial nucleus of the trapezoid body (MNTB) in slice conditions. This application made the MNTB synapse an excellent model for the study of exocytosis and endocytosis at conventional active zones. However, the application was only made at calyces that are presumably equivalent to a single-compartment circuit because their passive current transients decayed mono-exponentially. Here, we determined whether the application could be extended to majority of calyces whose passive current transients decayed bi-exponentially. By comparison of calyces with mono- or bi-exponential decay in their passive current transients, we found similar properties in respect to: (1) the capacitance jump induced by trains of action-potential equivalent stimuli, which reflects exocytosis; (2) the size of a releasable vesicle pool; (3) the time course of the decay after the capacitance jump, which reflects endocytosis; and (4) the transient capacitance artifact observed in the presence of Cd(2+) that blocks exocytosis. These similar properties were also obtained from modeling calyces as a single- or two-compartment circuit. Thus, capacitance measurements may be extended to the majority of calyces, which may facilitate the study of rapid vesicle trafficking at conventional active zones.